Vinca alkaloids inhibit conversion of arachidonic acid to thromboxane by human platelet microsomes: comparison with other microtubule-active drugs.
The Vinca alkaloid vinblastine causes dose-dependent inhibition of malondialdehyde formation and aggregation in activated human platelets as a result of inhibition of arachidonic acid metabolism via the thromboxane pathway (Brammer, J.P., Kerecsen, L. and Maguire, M.H. (1982) Eur. J. Pharmacol. 81, 577). The nature of the inhibition by vinblastine has been investigated with human platelet microsomes, measuring conversion of arachidonic acid to malondialdehyde and thromboxane B2 via spectrophotometric assay and RIA, respectively, determining arachidonate oxygenation by monitoring oxygen consumption, and identifying metabolites formed from [1-14C]arachidonic acid. Vinblastine was compared with other Vinca alkaloids and with structurally unrelated microtubule-active drugs. Vinca alkaloids were unique in causing dose-dependent inhibition of both malondialdehyde and thromboxane B2. Order of potency was vinblastine = vincristine = vindesine greater than leurosine greater than vinepidine. Inhibition of malondialdehyde and thromboxane B2 by 50 microM vinblastine was at least 60%. Microsomal cyclooxygenase was not inhibited by 200 microM vinblastine. Inhibition by vinblastine of [1-14C]arachidonic acid conversion to thromboxane B2 was associated with a 4-fold increase in prostaglandin E2 formation. Thromboxane B2, but not malondialdehyde, formation was inhibited by colchicine less than nocodazole much less than vinblastine. Results indicate that microsomal thromboxane synthetase is inhibited by Vinca alkaloids and other tubulin-binding drugs, and suggest that the action of vinblastine in inhibiting thromboxane synthesis, aggregation and release in intact platelets is not dependent upon its antimicrotubular actions.